We examine earnings records for more than 130,000 classroom teachers employed by Florida public schools between the 2001-2 and 2006-7 school years, roughly 35,000 of whom left the classroom during that time. A majority of those leaving the classroom remained employed by public school districts. Among teachers in grades 4-8 leaving for other industries, a 1 standard deviation increase in estimated value added to student math and reading achievement is associated with 6-8 percent higher earnings outside teaching. The relationship between effectiveness and earnings is stronger in other industries than it is for the same groups of teachers while in the classroom, suggesting that current teacher compensation systems do not fully account for the higher opportunity wages of effective teachers.
INTRODUCTION
Every debate about teacher compensation policy-be it overall salary levels, merit pay, or bonuses for working in high-need schools-draws heavily on arguments about what current teachers could be making in other sectors of the economy (their opportunity wages).
1 Discussions about how to recruit and retain the best teachers similarly emphasize the need to ensure that teaching positions are attractive to the most effective current and potential members of the profession. Unfortunately, very little evidence is available regarding the nonteaching job opportunities available to teachers in general and to specific groups of teachers defined in terms of their effectiveness in promoting student achievement. This article seeks to fill that gap using a unique administrative data set that links the experiences of current and former teachers, including the academic performance of their students, to the earnings records of those same teachers. Theory is ambiguous as to the expected relationship between value-added measures (VAMs) of teacher effectiveness and earnings outside education. On one hand, to the extent that such measures accurately capture teacher effectiveness and teacher effectiveness reflects general skills that enhance productivity in other occupations, high-value-added teachers who leave for other jobs should earn more than their low-value-added counterparts. On the other hand, VAMs are at best noisy indicators of teacher quality and may be biased by nonrandom sorting of students and teachers (Rothstein 2010) . In addition, it is commonly argued that good teaching requires a highly idiosyncratic skill set that may not translate into success in other fields, a contention that is supported by the difficulty of predicting teacher effectiveness with such measures of general skills as SAT scores, college selectivity, and tests of cognitive ability (Kane, Rockoff, and Staiger 2007; Harris and Sass 2007; Rockoff et al. 2008 ) despite the strong power of such measures to predict wages in the labor market as a whole (see, e.g., Murnane et al. 2001 on the labor market returns of cognitive skills).
2 By examining the relationship between value added while teaching and subsequent earnings in other industries, we therefore provide an external (to public education) validation of VAMs and shed light on the competitive pressures facing school districts due to realities of the outside labor market.
1. See, for example, Ballou and Podgursky 1997; Boardman, Darling-Hammond, and Mullin 1982; Murnane et al. 1991; and Tongrut 2006. 2. However, Ferguson and Ladd (1996) do find that ACT exam scores predict teacher effectiveness.
And even if teacher effectiveness is uncorrelated with measures such as SAT scores, value added could still be correlated with nonteaching earnings if employers observe general noncognitive skills that are useful in both industries (e.g., motivation or work ethic) but are not correlated with SAT scores.
Existing research supports the notion that alternative labor market opportunities affect the decisions of teachers to enter and remain in the classroom. van der Klaauw (1995, 1999) show that teacher salaries and opportunity wages in the United Kingdom strongly influence the decisions of a national sample of early-career teachers to remain in the profession. Earlier research by Olsen (1989, 1990 ) also found that opportunity wages affected teachers' career lengths in Michigan and North Carolina. More recently, Hoxby and Leigh (2004) provide evidence that the post-1960 decline in the aptitude of female teachers in the United States reflected union-induced compression of wages with respect to aptitude within teaching. However, each of these articles derives estimates of teachers' opportunity wages based on their observed characteristics and geographic location. Although this approach avoids concerns about selection bias that arise when using observed wages of teachers who leave the profession, it means that none of them has direct information on the earnings of leaving teachers or on those teachers' classroom effectiveness.
Two recent articles use state administrative data sets to examine the earnings of teachers leaving the classroom for other occupations. Podgursky, Monroe, and Watson (2004) merge employment data on Missouri teachers with earnings information from the state's unemployment insurance system, while Scafidi, Sjoquist, and Stinebrickner (2006) do the same for Georgia. Both sets of authors conclude that, contrary to common perceptions, very few exiting teachers take jobs that pay more than their prior salaries as teachers.
3 Neither analysis, however, contains information on the classroom effectiveness of leaving teachers. We contribute to this literature by providing what is, to our knowledge, the first evidence on the relationship between the earnings of exiting teachers and their estimated effectiveness while teaching. More specifically, we follow the careers of more than 130,000 classroom teachers employed by Florida public schools between the 2001-2 and 2006-7 school years, roughly 35,000 of whom left the classroom during that time. Uniform quarterly earnings data are available from the state's unemployment insurance system for all current teachers and for those former teachers who worked elsewhere in the state. We are therefore able to observe the industries in which departing teachers worked and their average annual earnings in their new careers.
3. Stinebrickner (2002) performs a similar exercise for an oversample of teachers included in the National Longitudinal Study of the High School Class of 1972, but his ability to draw inferences about the current labor market for teachers is limited by the relatively small number of teachers in the data set and by the fact that most of the teachers in his data graduated from college in 1976.
For math and reading teachers in grades 4-8, we use information on their students' performance on state tests to estimate VAMs of classroom effectiveness. This information makes it possible to compare the relationships between classroom effectiveness and earnings inside and outside teaching for the common samples of teachers who left the classroom for other positions in public school districts or for another industry altogether.
Our analysis yields several noteworthy results. First, a majority of those leaving the classroom remained employed by public school districts, suggesting that a substantial amount of attrition from classroom teaching reflects movement into administrative or other nonteaching positions within the public school system. The growth in the number of administrative and support positions in American school systems in recent decades is well documented in the academic literature (Hanushek and Rivkin 1997) . The latest data from the U.S. Department of Education (2008) indicate that the ratio of students to total full-time equivalent staff employed by public school systems fell by more than 41 percent (from 13.6 to 8.0) between 1970 and 2006, including a 13 percent reduction after 1990.
4 Our finding that many former teachers continue working in the public schools suggests that this pattern may well have led to higher rates of attrition from classroom teaching. The median annual earnings of teachers moving into other sectors of the Florida economy fell by more than 20 percent upon leaving teaching, with the largest drops observed for females and teachers in grades K-8. These large overall declines, however, include a substantial share of former teachers who appear to have moved into part-time work. Among former teachers who were likely working full time, male teachers saw a slight increase in median earnings upon leaving for another industry, while female teachers experienced only a modest decline. However, the earnings distribution for former teachers is more dispersed than their earnings while teaching, suggesting substantial wage compression within the teaching profession.
Most important, we show that teachers who were more effective in the classroom (as measured by their students' test score gains) earn more in other industries than other teachers who left the profession. Among full-time workers, a 1 standard deviation increase in estimated value added is associated with 6-8 percent greater earnings outside teaching. The relationship between classroom effectiveness and earnings is consistently stronger outside teaching than for the same groups of teachers while in the classroom. The patterns strongly 4. The number of teachers hired for each student also rose during this period but at a slower rate than the number of total staff. The number of students per full-time equivalent teacher decreased by 23 percent between 1970 and 2006 and by 10 percent after 1990.
suggest that existing teacher compensation systems do not fully account for differences in short-term opportunity wages among current teachers. The remainder of the article is organized as follows. The next two sections introduce our data and methods. Section 4 compares the earnings distribution of teachers who left the classroom for other jobs in public school districts and for jobs outside the public education system with their earnings while teaching. Section 5 compares the relationship between teacher value added and earnings inside and outside teaching for fourth-through eighth-grade teachers. Section 6 discusses the implications of our results for teacher compensation policy.
DATA
The central innovation in our study is the linking of information from the Florida Department of Education's K-20 Education Data Warehouse (EDW) with earnings records from the Florida Education and Training Placement Information Program (FETPIP). Our EDW data extract contains observations of every student in Florida who took the state assessment tests from 1998-99 to 2008-9, with each student linked to his or her courses (and corresponding teachers) for 2001-2 through 2008-9. The FETPIP data consist of state unemployment compensation records that include the earnings of current public schoolteachers and former teachers working in Florida from the first quarter of 2001 through the third quarter of 2008.
The EDW data include test score results from the Florida Comprehensive Assessment Test (FCAT), the state accountability system's "high-stakes" test, and the Stanford Achievement Test (SAT), a nationally norm-referenced test that was administered to students alongside the FCAT until 2008 but was not used for accountability purposes. Beginning in 2001, students in grades 3-10 took both tests each year in math and reading. Thus annual gain scores can be calculated for virtually all students in grades 4-10 beginning in 2002. The data also contain information on the demographic and educational characteristics of each student, including gender, race, free or reduced price lunch eligibility, limited English proficiency status, special education status, days in attendance, and age.
The EDW data also contain detailed information on individual teachers, including their demographic characteristics and experience. We construct an employment file based on course enrollment data (which matches students and teachers) in order to track whether and where teachers were employed in classroom teaching positions in a given year. A separate file from the EDW enables us to identify the specific jobs of former classroom teachers who remained employed in the public schools. The teacher experience variable we construct reflects all years the teacher has spent in the profession, including both public and private schools in Florida and other states. Given our interest in the subsequent earnings of exiting teachers, we restrict our analysis to observations of teachers who were fifty-four years of age or younger in order to exclude likely retirees.
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The FETPIP data indicate, for each teacher, quarter, and employer, the amount earned, the randomly generated employer ID number, the number of workers at the firm, and the employer's North American Industry Classification System (NAICS) code. Only earnings received in Florida and reported to the state unemployment compensation system are included in these records.
We inflate all quarterly earnings to 2008 dollars using the average of the monthly Consumer Price Indexes (CPIs) for each quarter. We then calculate each current and former teacher's earnings in each school year from 2001-2 through 2007-8 by combining the earnings from the last quarter of the calendar year in which the school year began with the earnings from the first three quarters of the calendar year in which the school year ended. For example, earnings for 2001-2 are calculated as earnings from October 2001 through September 2002. 6 In order to exclude likely part-time teachers, we include only teachers who earned at least $20,000 from the public schools in at least one year that they were a classroom teacher.
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We divide this sample of classroom teachers into three groups: those who remained as teachers during our observation period, those who left teaching for other jobs within Florida public school districts, and those who left teaching for other nonteaching jobs in the state.
8 There are also a substantial number of teachers who left teaching but do not appear in the FETPIP wage data (because they withdrew from the labor force, became self-employed, or left Florida); these teachers are included in the descriptive statistics presented in appendix 5. Most Florida teachers become eligible for retirement with full pension benefits at age sixty-two or after thirty years of service. Assuming an entry age of twenty-five, the earliest possible retirement age with full benefits is therefore fifty-five. 6. The timing of the collection of the quarterly earnings data requires that we include September in the wrong school year, introducing a modest amount of measurement error. 7. Our measure of annual earnings combines income reported from all sources, including side jobs of teachers taking on additional employment. Fortunately such "moonlighting" activity appears to be relatively rare: among teachers remaining in the classroom throughout our sample period, mean annual earnings from sources other than public school districts were $657, or 1.4 percent of their mean total earnings of $46,014. Teachers leaving the classroom for other positions in public school districts had mean earnings from outside sources of $795, or 1.8 percent of their mean total earnings of $43,773. Teachers leaving the classroom for employment elsewhere earned somewhat more from outside sources while teaching, but the $2,267 in mean earnings they received from outside sources still only amounted to 5.8 percent of their mean total earnings of $39,161. Excluding earnings received from sources other than public school districts does not change the earnings-effectiveness patterns for teachers. 8. We identify whether a teacher was employed as a teacher in a given year using the student course enrollment files. We then use the FETPIP employer codes to identify teachers who left teaching but remained employed by a public school district. A former teacher is defined as working in public schools in a given academic year if he received the majority of his earnings from a public school district. Teachers who, during their nonteaching years, earned the majority of their earnings in public schools in some years and elsewhere in others are included in both groups of leavers (with only the relevant years of earnings considered for each group). Teachers who are observed for only one year immediately after leaving the classroom are therefore excluded from the analysis. We also exclude all teachers who first appear in the last two years of our data (2006-7 or 2007-8) because such teachers could never be observed beyond their first year of nonteaching earnings. Finally, in much of our analysis we weight former teachers by their estimated probability of working full time. These predicted probabilities were calculated by conducting a probit analysis of whether former teachers in the nationally representative 2004-5 Teacher Follow-up Survey (TFS) reported that they were working full time.
10 Predictor variables included in the regression were total annual earnings (inflated to 2008 dollars), gender, and whether they were working in the education sector or elsewhere. Figure 1 plots probabilities as a function of annual earnings, gender, and whether the teacher remained in the field of education.
ANALYTIC STRATEGY
Our primary aim is to examine how teachers' opportunity wages vary with their effectiveness. We first explain our approach to measuring teacher effectiveness and describe the models used to relate these measures to current and subsequent earnings. We then discuss the implications for the interpretation of our results of sample selection issues and the fact that we are able to track teachers for only a short period of time after they leave the classroom.
Measuring Teacher Effectiveness
To measure teacher effectiveness we use student test score data to construct VAMs for teachers of math and reading courses in grades 4-8.
11 Value-added measures attempt to isolate the causal effect that teachers have on their students' test scores. 12 Because the limited time period over which we observe teachers leads to considerable error in measuring their effectiveness, we focus our analysis on VAMs that average estimates based on the high-stakes FCAT and the low-stakes SAT. 13 However, all findings reported below concerning the relationship between this summary effectiveness measure and earnings are qualitatively similar to those obtained using measures based only on the FCAT or only on the SAT.
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We use the course files to match fourth-and fifth-grade students (most of whom are enrolled in self-contained classrooms) to their primary teacher and sixth-through eighth-grade students to their math and reading/English language arts teachers.
15 A very small number of fourth-and fifth-grade students 11. Although Florida also tests students annually in grades 9 and 10, the wide variety of math and reading course offerings in these grades makes it difficult to construct reliable VAMs. 12. Of course, teacher quality has other dimensions, most of which are difficult to measure and all of which are outside the scope of our analysis. The interpretation of our main findings hinges on the assumption that the test instruments used are on average a reasonable proxy for students' overall academic development. 13. We find that SAT value added in the current year is a significant predictor of FCAT value added in the following year conditional on FCAT value added in the current year, suggesting that averaging the two measures reduces measurement error. 14. The correlation coefficient between effectiveness of teachers as measured by their students' FCAT performance and effectiveness as measured by the SAT is 0.70 and 0.61 for fourth and fifth grade math and reading, respectively, and 0.66 and 0.53 for sixth through eighth grade math and reading. Separate estimates of the relationship between the SAT-based and FCAT-based teacher effectiveness measures and earnings are available from the authors upon request. 15. For fourth-and fifth-grade students, the course files do not always clearly identify the student's regular classroom teacher. In order to match the maximum number of students to their teachers, we examined students' general (e.g., self-contained classroom), math, and reading teachers and matched them to the one or two teachers with whom they spent at least 40 percent of their academic (general, math, and reading) time. We then dropped students who were matched to two teachers and students who were not matched to any teachers (32 percent of all students in these who were in classrooms of fewer than five or more than forty students are dropped from the analysis.
To generate value-added estimates for each teacher, we regress students' math and reading test scores separately on their prior-year test scores (including squared and cubed terms); vectors of student, classroom, and school characteristics; dummy variables for teacher experience; and grade-by-year fixed effects.
16 Additional student-level control variables include the number of days absent the previous year and dummy variables for race, gender, limited English proficiency status, special education status, migrant status, free or reduced price lunch eligibility, whether the student was repeating the grade, and whether the student made a structural or nonstructural move to a new school that year.
17 Classroom-and school-level control variables include all the student-level characteristics (except prior-year test scores) aggregated to the appropriate level and class size. The model, then, is
where A it is the test score of student i in year t (standardized by grade and year to have a mean of zero and standard deviation of 1); A i,t−1 includes the student's prior-year test scores in both subjects (and their squared and cubed terms); X, C, and S are student-, classroom-, and school-level characteristics; W is a vector of teacher experience dummy variables; π is a vector of grade-byyear fixed effects; and ε is a standard zero-mean error term. Although it is not common to include experience as a control variable when estimating teacher value added, we do so because considerable evidence indicates that teachers improve in their first few years in the classroom (see, e.g., Rockoff 2004), and we are interested in teachers' eventual ability in the profession rather than their effectiveness in a particular year.
18 grades). A large and increasing number of fourth-and fifth-grade students in Florida appear to have more than one regular classroom teacher, perhaps reflecting an increase in team teaching. We match sixth-through eighth-grade students to their primary reading and math teachers in a similar fashion. For each subject, we linked each student to the teacher(s) with whom they spent at least 40 percent of their time in that subject and dropped students who were matched to two teachers in a given subject as well as those who were not matched to any teachers in that subject (16 percent of students in math and 38 percent of students in reading). 16. We control for teacher experience using a dummy variable for each of the first twenty years of experience, so the omitted category includes all teachers with more than twenty years of experience. 17. Students are identified as having made a structural move from the previous year if they are in a different school than in the previous year and are in the lowest grade offered in their new school, and as having made a nonstructural move if they are in a grade higher than the minimum grade of the new school. 18. Using a value-added model that does not control for experience actually yields slightly larger coefficients in the earnings regressions reported below. These results are included in the online appendix, which can be accessed at the Education Finance and Policy Web site (www.mitpressjournals.org/efp).
We estimate equation 1 separately by test (FCAT and SAT), subject (reading and math), and grade level (grades 4 and 5 and 6-8) and average the residuals by teacher and year to construct a VAM for each teacher in each year. Finally, we use the Bayesian (shrinkage) estimator described by Kane, Rockoff, and Staiger (2007) to isolate the persistent component of each teacher's value added.
19 This persistent component forms the effectiveness measure used throughout our analysis. Consistent with previous research, we find that teacher effectiveness varies more for math than for reading and elementary-than for middle-school teachers.
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Although widely used by researchers, the reliability of this kind of valueadded model of teacher effectiveness using nonexperimental data continues to be debated (see, e.g., Rothstein 2010; Kane and Staiger 2008) . The key potential confounding factor is the nonrandom matching of students and teachers both across and within schools, which would bias estimated teacher effects if there were unobserved differences across students that were not accounted for by the variables described above.
21
It is unclear, however, whether or in what direction the nonrandom matching of students and teachers would bias our estimates of the relationship between effectiveness and earnings. Classical measurement error will of course attenuate that relationship-and should do so by similar amounts when comparing the wage structure inside and outside teaching for a common sample of teachers. It is not obvious a priori whether any additional error due to nonrandom matching would be systematically related to opportunity wages. As a robustness check, we therefore examine whether nonteaching earnings are systematically related to the average prior achievement of students assigned to each teacher (relative to other teachers within the same school) and whether our estimates of the effectiveness-earnings relationship are sensitive to controlling for this measure of student-teacher sorting.
19. One key difference is that for each year and teacher, Kane, Rockoff, and Staiger (2007) compute average residuals by class, whereas we compute average residuals by teacher (which is identical to class for fourth-and fifth-grade teachers because each teacher has only one class, but sixth-through eighth-grade teachers often teach multiple classes). We do this because the nature of the EDW course records makes it difficult to definitively assign middle school students to a specific math classroom even though we can confidently match them to a specific math teacher. 20. For all teachers for whom we are able to estimate effectiveness measures using FCAT scores, the standard deviations of these measures are (in standard deviations of student test scores) 0.11 and 0.05 for fourth and fifth grade math and reading, respectively, and 0.07 and 0.03 for sixth through eighth grade math and reading, respectively. The standard deviations of measures calculated using SAT scores are 0.08 and 0.05 for fourth and fifth grade math and reading, and 0.06 and 0.03 for sixth through eighth grade math and reading. 21. One strategy to reduce bias from nonrandom matching is to use school fixed effects to restrict the analysis to differences in teacher effectiveness within schools. We present models that control for school fixed effects and which also limit our analysis of the relationship between effectiveness and nonteaching earnings to teachers who left the same school as checks on the robustness of our preferred results.
Relating Effectiveness and Earnings
We use data at the teacher * year level to estimate the relationship between classroom effectiveness and earnings both in and out of teaching. Our VAMs of teacher effectiveness are standardized separately by grade level (grades 4-5 and grades 6-8), test (FCAT and SAT), and subject area (math and reading) to have a mean of zero and a standard deviation of 1. Because most teachers in grades 4 and 5 teach both math and reading in self-contained classrooms, we average their VAM in both subjects. We also average the standardized VAMs from both the FCAT and SAT tests to reduce measurement error.
Combining elementary-and middle-school teachers, we estimate the following equation:
where log(earn it ) is the natural logarithm of annual earnings for teacher i in academic year t, α is a constant, VA is the teacher's standardized VAM (which does not vary over time because it is calculated using all available data), φ is a set of dummy variables corresponding to the teacher's grade level and subject (middle school math or middle school English/reading, with elementary school teachers making up the omitted category), and ε is a zero-mean error term. Standard errors are adjusted for clustering at the teacher level to account for the fact that teachers appear multiple times in the data set for two reasons: (1) most teachers are observed in more than one year, and (2) some teachers are assigned to classrooms in more than one grade level and subject area. 22 We estimate equation 2 separately for each group of teachers (stayers, leavers who remain in public school districts, and leavers to other industries). For both groups of leavers, we estimate the model separately for the years in which they were teaching and those in which they were in other jobs. We also estimate specifications of equation 2 that successively include district fixed effects and controls for teacher demographics. Because Florida's countywide school districts approximate local labor markets, district fixed effects should help eliminate any lingering bias in our measures of teacher 22. The standard errors we report do not account for the fact that teacher value added is an estimate. The appropriate solution to this issue would be to bootstrap the standard errors by repeatedly redrawing the coefficients from the value-added model in order to allow the effectiveness estimates to vary in each iteration (and also sampling with replacement from the set of teachers included in the model). However, it is not computationally feasible to calculate standard errors in this way for all our models. To confirm that this issue is not causing us to substantially understate our standard errors, we ran 250 replications for one subject-grade-test combination (FCAT math in grades 4 and 5). The uncorrected coefficient on value added in equation 2 for this subject-grade-test is 0.081 with a standard error of 0.024. The bootstrapped results yield a coefficient of 0.085 with a standard error of 0.026. Clearly the uncorrected standard errors reported in the article only slightly understate the standard errors that would be produced using the bootstrapping procedure.
effectiveness associated with geographic differences in job opportunities. The results of models including district fixed effects represent our preferred estimates, as they should provide policy makers with the best information on how opportunity wages vary with teacher effectiveness. Results including teacher demographic characteristics, in contrast, allow us to see whether any observed relationships between effectiveness and earnings reflect differences in job opportunities associated with those characteristics.
Sample Selection Issues
Ideally we would estimate equation 2 for a large sample of teachers who left teaching for reasons exogenous to their opportunity wages (e.g., senioritybased layoffs due to budget cuts). Unfortunately that is not possible in this study because Florida was rapidly expanding its teaching labor force during the period covered by our data due to enrollment growth and the implementation of a statewide class-size reduction policy (West and Chingos 2009 ). Our analysis is therefore based on the nonrandom sample of teachers who chose (or were forced) to leave the classroom during this period. Moreover, our reliance on the FETPIP data means that we are able to observe only the earnings of those exiting teachers who remained in Florida's formal labor market. Both these forms of sample selection could potentially influence our results on the relationship between classroom effectiveness and opportunity wages. Selection in leaving teaching could influence our findings in two ways. First, to the extent that the relationship between effectiveness and opportunity wages differs for leavers, our findings may not generalize to the full population of teachers. Given the widespread interest among policy makers in improving teacher retention, however, those who elect to leave the profession are a highly relevant population to study. Moreover, we confirm below that the teachers we observe working in other industries are quite similar to the population of potential leavers in terms of their observable characteristics, including their estimated value added. We also show that the relationship between effectiveness and earnings while teaching is similar for stayers and leavers.
Selection in leaving teaching could also bias our estimates of the relationship between effectiveness and wages in other industries among leavers. In particular, one might worry that any observed relationship between effectiveness and nonteaching earnings is an artifact of higher-quality teachers leaving voluntarily if they find a better job opportunity and less effective teachers leaving involuntarily (and thus suffering a displacement loss). However, anecdotal evidence suggests that performance-based involuntary dismissals from public school teaching are exceedingly rare, and we show below that leavers are on average only slightly less effective than those who remain. We also address this concern empirically by looking separately at teachers who have tenure, for whom virtually all leaving should be voluntary. Finally, we show that we obtain very similar results from a parallel analysis of teachers entering the classroom after having previously been employed in other industries. Although this is also a selected sample, the fact that we obtain similar findings for an entirely different set of teachers is reassuring.
It is theoretically unclear how selection in appearing in the FETPIP earnings data would influence our results, but it would introduce bias only if the relationship between effectiveness and opportunity wages differed for teachers whose earnings we do not observe. As documented below, nearly threequarters of exiting teachers appear with positive earnings in at least one year, suggesting that the potential scope for bias is relatively small. This share far exceeds the 50 percent of exiting teachers in the nationwide TFS sample who report working either full time or part time in their first year after leaving, perhaps because it includes some teachers with very low earnings who would have reported to the TFS that they were not working. Interestingly, teachers leaving districts bordering other states are only 2 percentage points less likely to appear in the earnings data than teachers leaving other Florida districts. Based on these analyses, we conclude that few exiting teachers do not appear in the earnings data because they have left the state.
A final interpretive issue involves the relatively short length of time for which we are able to observe teachers' earnings after leaving the profession. Given our data, the longest we are able to observe the earnings of any exiting teacher is six years after leaving the classroom. It is of course likely that people are forward looking and would consider the entire future lifetime earnings in other industries when making occupational choices, not simply their earnings in the first few years (see, e.g., Willis and Rosen 1979) . To the extent that earnings increase more over time in other industries than in public education, our evidence on the earnings of leaving teachers may understate their long-term opportunity wages. More importantly, our results concerning the relationship between effectiveness and earnings could be misleading to the extent that this relationship grows stronger or weaker over time. We therefore also discuss results of analyses in which we interact effectiveness with the length of time after which the teacher has left the classroom in order to discern whether that relationship could be expected to change over a longer period.
INDUSTRY CHOICE AND MEDIAN EARNINGS
AMONG LEAVING TEACHERS We begin our empirical analysis by examining the overall rate of attrition among Florida classroom teachers, the new industries chosen by those leaving the classroom, and their median earnings. After applying the exclusion restrictions discussed above, our analytic sample includes roughly 131,000 teachers who taught core academic subjects (defined as general, math, and reading in grades K-5 and general, math, reading, social studies, science, and foreign language in grades 6-12) in grades K-12.
The overall attrition rate among Florida teachers in these subjects who are not yet at retirement age is relatively modest. Among teachers who were in the classroom in The share of teachers remaining in the classroom in a given year includes both individuals who taught continuously and those returning from temporary leaves of absence. The steadily declining percentages for both cohorts therefore indicate that the number of leaving teachers each year exceeds the number returning from a leave. Table 1 reports the destination industries of teachers leaving the classroom for more than one consecutive year between 2002 and 2008 using a set of categories based on the North American Industry Classification System (NAICS). Exiting teachers with multiple employers are assigned to the industry in which they received the majority of their earnings. 23 The analysis is necessarily limited to former teachers who had reported earnings in Florida and therefore excludes those withdrawing from the labor market and those moving to another state. The percentage of all exiting teachers for whom earnings data are available is 74 percent, as shown in the last column of table 1. It is higher for males than females at the elementary school level. Appendix table A.1, which compares the observed characteristics of exiting teachers who did not have reported earnings in Florida with those who did, indicates that these teachers are less likely to be male, black, or Hispanic and are modestly younger on average. Perhaps surprisingly, a majority of leavers across all grade levels for whom earnings data are available continue to draw most of their earnings from public school districts. The modal such teacher (41 percent) moved to a position as a specialist or aide assigned to specific student populations (e.g., in special education or Title I). Substantial proportions also became principals or assistant principals (16 percent) or entered positions supporting classroom teachers, such as curriculum or instruction specialists and subject coaches 23. The tiny fraction (less than 0.5 percent) of teachers that did not earn the majority of earnings from a single industry are included in the "Other" category. Table 2a reports median average annual earnings for all leaving teachers for the same sample of teachers for whom outside earnings data are available. Median earnings for former teachers remaining in public school districts were higher than for the same group while teaching, but the differences were modest. Former teachers working elsewhere, meanwhile, experienced a substantial decline in median earnings. The decline was largest for female teachers, who saw median earnings drop by one-fifth to one-third, but males also saw earnings declines of about one-tenth. Figure 2a compares the distribution of average annual earnings for exiting teachers who remained employed by public school districts before and after leaving the classroom; figure 2b does the same for leavers to other industries. The plots indicate that a substantial share of both groups of leavers had very low levels of earnings after leaving, suggesting that they moved into parttime employment. Among teachers not working in public school districts, the distribution peaks at a level below $10,000. Although movement into part-time employment is clearly an important phenomenon in teacher labor markets, our primary aim in this article is to compare the structure of compensation for full-time employment inside and outside teaching. We therefore also look at results that weight individuals based on the predicted probability that they 24 Note: The numbers of teachers are in italics. were working full time (we refer to the sample represented by these weighted results as "likely full-time workers").
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25. In the regression analysis, each teacher * year observation is weighted by the probability that the teacher was working full time that year. Table 2b and figures 3a and 3b weight each teacher by the average predicted probability of working full time over all years that she worked after leaving the classroom. Appendix table A.1 shows that the weighted samples are disproportionately male Note: The numbers of teachers appear in italics. Table 2b replicates the analysis of changes in median earnings among likely full-time workers. As expected, median earnings for former teachers increase by a greater amount among those remaining in public school districts when emphasizing full-time employment. Among teachers leaving for relative to the unweighted samples of exiting teachers but are otherwise similar in terms of the demographic characteristics that we observe. other industries, median earnings declined by just 6 percent for elementary and middle school teachers and were essentially unchanged for high school teachers. Female teachers in the younger grades experienced a modest decline in wages of 8 percent, while men in the older grades saw a small increase of 3 percent. On average, the earnings of men in the younger grades and women in the older grades barely changed at all.
These results indicate that Florida teachers leaving for full-time employment in other industries are not taking jobs that are on average better compensated than their positions as teachers. Taking into account fringe benefits, which are typically more generous for public school teachers than for workers in other sectors of the economy (Costrell and Podgursky 2009) , would presumably strengthen this conclusion. Figures 3a and 3b , which display the distribution of average annual earnings for the likely full-time workers, confirm that the distribution of earnings among former teachers is considerably more dispersed than the earnings of the same groups while teaching. This is especially true of those leaving the classroom for other industries. Among leavers working within public school districts, the standard deviation of annual earnings among likely full-time workers increased from $11,652 to $18,064 as they left classroom teaching. The 90th/50th percentile earnings ratio for this group remained at 1.4, however, suggesting that the additional variation in earnings was primarily at the bottom of the earnings distribution. Among leavers working elsewhere in Florida, the standard deviation of annual earnings increased from $8,867 to $20,050 and the 90/50 earnings ratio jumped from 1.3 to 1.8. These patterns suggest substantial wage compression (relative to individual opportunity wages) among classroom teachers, but they also likely reflect the greater heterogeneity in the working conditions of jobs taken by the former teachers (as compared with when they were all in the same profession). The relatively low variability in wages among teachers could be attractive to some individuals, such as those expecting to take temporary breaks from the labor force. The next section, however, considers whether the additional variation in the nonteaching earnings of former teachers is related to their relative effectiveness while teaching.
TEACHER EFFECTIVENESS AND EARNINGS
To examine the relationship between classroom effectiveness and earnings, we use the sample of teachers in grades 4-8 for whom we are able to calculate VAMs of their contribution to student learning based on equation 1. We first examine the raw (unadjusted) relationship between estimated value added and (log) earnings while teaching and while not teaching. Then we examine the robustness of these results to the inclusion of district fixed effects and standard demographic controls. We focus throughout on the sample of likely full-time workers (with each teacher * year observation after the teacher left the classroom weighted by the probability that the worker was employed full time). Parallel unweighted results are qualitatively similar and available from the authors upon request.
Appendix table A.1 provides summary statistics for the three groups of teachers in our main analysis: teachers who remained in the classroom throughout the period covered by our data (stayers), teachers who left for nonteaching positions in public school districts (leavers working in public school districts), and teachers who left for positions with other employers (leavers working elsewhere in Florida). 26 Among likely full-time workers, stayers and leavers working in public school districts had slightly higher average value added (0.02-0.03 standard deviations above the mean) than leavers elsewhere (−0.05). 27 In addition to being a little less effective on average, those leaving for full-time employment outside public school districts had modestly lower earnings while teaching and were more likely than stayers to be male, black, and Hispanic and less likely to have a master's degree in any field. Teachers with master's degrees were overrepresented among leavers for other positions in public school districts, suggesting that districts use this credential to screen internal candidates for nonteaching jobs.
28 Table 3 presents estimates of the raw relationship between individual teacher effectiveness and the log of annual earnings. For both groups of leavers, the correlation is presented separately using annual earnings while teaching and while in other positions. Comparing the results for either group while teaching and while not teaching indicates differences in the structure of compensation inside and outside teaching for a common sample of teachers.
Comparing the results for stayers with those for both groups of leavers while teaching provides suggestive evidence on the extent to which findings concerning the structure of compensation while teaching for leavers are generalizable to the full population of teachers in these grades.
The first row reveals a modest but statistically significant correlation between estimated value added and earnings while teaching for all three groups, with point estimates suggesting that a 1 standard deviation increase in value added is associated with an increase in earnings of 0.5 percent (for stayers), 1.2 percent (for leavers remaining employed by public school districts), and 1.3 percent (for leavers working elsewhere). Because our VAMs control for teacher experience, this relationship should not be driven by salary schedules offering higher pay for more senior teachers. It may instead reflect Florida's bonus program for schools improving their performance on the state's accountability system, pilot district-level merit pay schemes, or simply 26. Appendix table A.1 also provides information on leavers who do not appear in the Florida earnings data, who we observe only while teaching. Compared with the other leavers in the value-added sample, these teachers are more likely to be white and female and are on average somewhat younger. 27. The finding that exiting teachers are slightly less effective than those who remain is consistent with other research in Florida (Feng and Sass 2011; West and Chingos 2009) and with a growing body of evidence from other settings (Hanushek et al. 2005; Krieg 2006; Goldhaber, Gross, and Player 2010) . 28. Florida principals are in fact required to hold a professional certificate obtained through a master's degree in educational leadership, administration, or administration and supervision. Notes: Robust standard errors adjusted for clustering at the teacher level are in brackets; numbers of teachers are in italics (the number of teacher * year observations is greater). Each value-added measure is standardized to have a mean of zero and standard deviation of 1. In the All Teachers results (row 1), dummies for grades 6-8 math and grades 6-8 reading are included in all regressions. * significant at 10%; * * significant at 5%; * * * significant at 1%.
differences in average compensation levels across school districts (West and Chingos 2009 ). Among leavers for other positions in public school districts, the point estimate for the relationship between value added and post-teaching earnings is only modestly larger than the comparable estimate for earnings while teaching (0.025 vs. 0.012). Among leavers for jobs in other industries, however, the relationship between value added and subsequent earnings increases in magnitude and remains statistically significant, with a 1 standard deviation increase in value added associated with an increase in earnings of 7.5 percent. The estimate, which is statistically significantly different at the 1 percent level from the analogous estimate for the same group while teaching, provides evidence that the returns to skills associated with classroom effectiveness are greater outside the public school system. 29 The analogous coefficient on a 29. We test the significance of this difference by running a pooled model (including earnings while both teaching and not teaching) that includes a dummy variable that identifies the nonteaching VAM based only on FCAT scores is 0.063; for a measure based only on SAT scores it is 0.061. That the coefficient on the average of the two measures is modestly larger is consistent with the hypothesis that averaging the two measures reduces measurement error. The remaining rows of table 3 provide separate estimates of the same relationship for elementary school teachers using only their math or reading VAM and for middle school math and reading teachers. None of the estimates for these groups differs by statistically significant amounts from the analogous estimates for the pooled sample. In order to maximize statistical power, we therefore focus on the pooled sample as we consider the robustness of these results to the inclusion of district fixed effects and demographic control variables. We focus on the sample of leavers that worked outside the public schools.
30 Table 4 estimates the relationship between value added and earnings conditional on district fixed effects and demographic variables including gender, race and ethnicity, age, and education credentials. As noted above, because Florida school districts are coterminous with counties, district fixed effects are useful to account for differences in regional labor markets. They may also eliminate any lingering bias in our estimates of teacher value added that are correlated with differences across districts. The additional control variables are included to see whether the relationship between value added and earnings reflects differences in earnings opportunities across demographic groups.
The coefficients on the control variables yield several interesting patterns. Males earned 19 percent more than females while not teaching, as compared with 2 percent more while teaching. Although this pattern might reflect gender differences in the earnings potential of leaving teachers, it could also be the case that male teachers are more likely than females to prioritize salary when considering other job opportunities.
31 A master's degree is associated with earnings that are 18 percent higher than those of other former teachers now working in other industries. The earnings premium for a doctoral degree (a credential held by only 3 percent of all leavers) is far greater outside teaching, perhaps suggesting that teachers who have invested in this credential are likely to leave education only for highly paid positions. More important, the results concerning the relationship between effectiveness and earnings are only modestly changed from the analysis in table 3.
observations and an interaction between that dummy and our measure of value added. The coefficient on the interaction term and its standard error allow us to test the significance of the difference between the value-added coefficient while teaching compared with while not teaching. These models also include interactions between the nonteaching dummy and any control variables. 30. Analogous results for leavers who remained in the public schools are available from the authors. 31. However, the relationship between effectiveness and nonteaching earnings does not differ significantly for males and females. Notes: Robust standard errors adjusted for clustering at the teacher level are in brackets. The valueadded measures are all standardized (separately for grades 4-5, 6-8 math, and 6-8 reading) to have a mean of zero and standard deviation of 1. Dummies for grades 6-8 math and grades 6-8 reading are included in all regressions. * significant at 5%; * * significant at 1%.
Among leavers for other industries, controlling for district fixed effects reduces the coefficient from 0.075 to 0.061; adding the other control variables leaves it essentially unchanged at 0.062. However, the relative magnitudes of the teaching and nonteaching coefficients remain largely unchanged: in the uncontrolled results, the nonteaching coefficient is 5.8 times as large as the teaching coefficient; in the results with controls, the nonteaching coefficient is 5.2 times as large as the teaching coefficient. The difference in the coefficients across models is statistically significant at the 1 percent level when only district fixed effects are added and at the 5 percent level when the full set of controls is added. Table 5 presents the results of models that replace the continuous measure of teacher value added with dummy variables identifying teachers in each quartile of the effectiveness distribution. This nonlinear specification indicates that teachers in the 3rd and 4th effectiveness quartiles earn 9 percent and 19 percent more, respectively, than teachers in the bottom quartile. The difference between the coefficients on the variables identifying the top two quartiles of teachers is statistically significant at the 10 percent level. Although the magnitude of the top-quartile coefficient suggests that highly effective teachers may have particularly strong earnings opportunities in other industries, the results in table 5 do not allow us to reject a linear relationship between effectiveness and earnings. As noted above, although the results in tables 3-5 suggest that more effective teachers have better opportunity wages outside teaching, the observed relationship between effectiveness and nonteaching earnings could be misleading if higher-quality teachers leave only when they find a better job opportunity and less effective teachers leave involuntarily and thus suffer a displacement loss. To address this concern, we estimated the effectiveness-earnings relationship separately for teachers who had at least three years of experience in the Florida public schools and thus were tenured, effectively making performance-based dismissal impossible. These estimates are less precise due to the reduced sample size (the number of teacher * year observations drops by more than half), but they are qualitatively similar to and never statistically significantly different from the estimates for the full sample. 32 32. The uncontrolled coefficient on value added is 0.071, which is statistically significant at the 5 percent level. The coefficient conditional on district fixed effects is 0.039, which is not statistically significant A remaining concern is that our results reflect bias in the value-added estimates due to the nonrandom matching of students and teachers. For example, this might be the case if principals assign unobservably better students to teachers who have higher opportunity wages in an effort to keep them from leaving the profession. As a partial test of this proposition, we calculate a measure of student-teaching sorting on prior-year test scores and examine whether it is related to nonteaching wages. We calculate this measure by first regressing students' prior-year test scores (from the FCAT and SAT in both reading and math) on school * grade * year fixed effects and then aggregating the residuals to the teacher * year level. We then aggregate the teacher * year averages to the teacher level using the shrinkage estimator described earlier.
Finally, we standardize the result to have a mean of zero and standard deviation of 1 across all teachers so that it is directly comparable to our measure of teacher value added. This sorting measure indicates to what extent each teacher is systematically assigned students with higher or lower initial test scores than other students in the same school, grade, and year.
Sorting on prior-year test scores should not bias our value-added estimates because we control for them, but this sorting measure may nonetheless serve as a proxy for sorting on unobservable characteristics related to student achievement. It is first worth noting that the sorting and VAMs are only modestly correlated (r = .22), which implies that there is a great deal of variation in our teacher VAM that is uncorrelated with student sorting. Table 6 shows that the sorting measure is correlated with nonteaching earnings, a pattern that could result from principals assigning higher-achieving classrooms to teachers who they expect have better outside earnings opportunities. However, the relationship is less than half as strong as for the VAM (compare column 2 of table 6 with the final column of table 3). More importantly, when the sorting and VAMs are examined together, the coefficient on the VAM is always larger than the coefficient on the sorting measure and the latter coefficient is always insignificant (although the difference between the two coefficients is never statistically significant). We interpret these results as evidence that the estimated relationship between value added and nonteaching earnings is not simply the result of bias in the value-added estimates.
As a second check of the robustness of our results to nonrandom matching of teachers and students, we examined the relationship between earnings and VAMs that condition on school fixed effects. These value-added estimates are no longer comparable across schools but have the advantage of controlling but imprecisely estimated (its standard error is 0.028). For this group of teachers while teaching, the coefficient on value added is 0.016 (0.014 with district fixed effects). Complete results for teachers with at least three years of experience are included in the online appendix. Notes: Robust standard errors adjusted for clustering at the teacher level are in brackets. The value-added and sorting measures are all standardized (separately for grades 4-5, 6-8 math, and 6-8 reading) to have a mean of zero and standard deviation of 1. Dummies for grades 6-8 math and grades 6-8 reading are included in all regressions. * significant at 10%; * * significant at 5%; * * * significant at 1%.
for unobserved school characteristics that are constant over time. As shown in appendix table A.2, the wage regression with district effects yields an effectiveness-earnings relationship that is modestly smaller than our preferred estimate (0.049 instead of 0.061) but is still statistically significant at the 1 percent level. Adding school fixed effects to the wage equation, which is very demanding of the data as it compares only leaving teachers that left the same school, yields a coefficient estimate that is smaller (0.037) but still statistically significant (at the 10 percent level). We also tested the robustness of our results to changing the value-added specification in two additional ways. First, we confirmed that excluding teacher experience from the value-added models produced similar results. Second, we checked whether our results might be influenced by transient changes in teachers' performance prior to their leaving the classroom (i.e., Ashenfelter dips) that are correlated with value added. We performed this latter test in two ways: (1) excluding the last year of data for all teachers for whom we are able to generate value-added estimates for multiple years and (2) excluding data from a teacher's final year and dropping all teachers who only appeared in the first year of our data. Results of these alternative specifications, both of which produce qualitatively similar results to our preferred estimates, are included in the online appendix.
As noted above, because we only observe teachers for at most six years after leaving the classroom, our results may overstate the long-term relationship between value added and earnings if this relationship changes over time. We address this issue by interacting value added with number of years not teaching. 33 We obtained coefficients of 0.053 on value added and 0.018 on the interaction (although the interaction is not statistically significant). In other words, the effectiveness-earnings relationship is positive and statistically significant in the first years of earnings that we examine and increases each year, but not by a statistically significant amount. With district fixed effects, we get 0.044 on value added and 0.013 on the interaction. We interpret these results as suggestive evidence that our findings concerning the relationship between effectiveness and earnings in other industries would be stronger if we had a longer panel. Finally, we conducted a complementary analysis of the pre-teaching earnings of new teachers entering the profession from other industries (those with zero years experience in Florida public schools in their first year of teaching). 34 33. We rescale the year not teaching variable so that first year not teaching is zero, when in fact it is the second year not teaching because we exclude data from the first year not teaching. 34. We restrict the sample to observations when the worker was at least twenty-five years old, excluding the first pre-teaching year as a potential transition year (so the analysis is limited to workers observed for at least two years before entering teaching).
We weight these observations by the predicted probability that the worker was employed full time, using data from the Current Population Survey. 35 Although the number of entering teachers is somewhat larger than the number of leaving teachers, selection issues make it more difficult to interpret the results for entrants. Both entering and leaving teachers are self-selected, but for leaving teachers we have data on the entire population of potential leavers and thus can examine selection on observables (most important, value added). For entering teachers we cannot identify or describe what the full population of potential teachers (or even applicants for teaching positions) looks like. Thus we cannot confirm that the entering teachers are similar to the pool of potential teachers, as we did in appendix table A.1 by comparing leaving teachers with the pool of potential leavers.
The results for the entering teachers, which are presented in appendix table A.3, are not statistically significantly different from the results for the leaving teachers. The point estimate of the relationship between effectiveness and earnings for entering teachers that conditions only on district fixed effects is weaker but still statistically significant. The results with control variables suggest that, among entering teachers, a 1 standard deviation increase in value added was associated with pre-teaching earnings that were 4-6 percent higher.
CONCLUSIONS
The results presented above represent the first evidence on the extent to which opportunity wages outside teaching are correlated with classroom effectiveness, a question of considerable interest to policy makers. Moreover, we are able to compare the relationship between these characteristics and earnings inside and outside the teaching profession for a common sample of leaving teachers.
There are several important limitations on this evidence. A relatively small number of the teachers in our data leave the classroom for other jobs-and many of those who leave teaching remain employed by public school districts. Those leaving teaching prior to retirement age are not a randomly selected group, and a substantial share of exiting teachers does not appear in our earnings data at all. Finally, our evidence comes from a single state. Though teacher compensation policies in Florida school districts closely resemble those in use elsewhere, it is possible that our findings are driven by peculiarities of the state's labor market or other education policies. Ongoing layoffs of teachers in response to budget cuts in multiple states may provide future researchers with an opportunity to address these limitations, especially if it were to become possible to link the teacher identifiers in state education warehouses to administrative data from federal tax returns.
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Even so, our results have clear implications for teacher recruitment and compensation policies in Florida and likely beyond. We find greater dispersion in the earnings of leaving teachers after moving into other industries than for the same individuals while in the classroom, which suggests that teacher salaries are compressed relative to opportunity wages. This is hardly surprising, given the role that collective bargaining plays in the determination of teacher salaries, and it likely also reflects greater heterogeneity in working conditions across multiple industries. Yet it confirms that many teachers have better earnings opportunities outside the profession, while others likely earn more in teaching than would be the case elsewhere.
More importantly, we find that teachers who are most successful in raising student achievement earn more in other industries. Although teaching is surely a unique endeavor requiring specialized skills, at least some of the same attributes that make for effective teachers appear to be rewarded in the broader labor market. This suggests that alternative certification programs that successfully target professionals who have been successful in other industries may well provide a source of new teachers who are likely to be effective in the classroom.
The specific design of policies to offset differences in opportunity wages between more and less effective teachers is beyond the scope of our analysis, but it seems safe to conclude that experimentation with merit pay and other incentive schemes should continue. The success of financial incentives in retaining effective teachers will depend on the wage elasticity of decisions to remain in the classroom, which may be low if many exiting teachers leave for reasons other than the opportunity to earn more elsewhere. By ignoring the realities of the outside labor market, however, the dominant teacher compensation systems in American public school districts are ill designed to recruit and retain their most valuable employees. Note: "Weighted" indicates that the sample is weighted by the probability that each teacher was working full time. Notes: Robust standard errors adjusted for clustering at the teacher level are in brackets. The value-added measures are all standardized (separately for grades 4-5, 6-8 math, and 6-8 reading) to have a mean of zero and standard deviation of 1. Dummies for grades 6-8 math and grades 6-8 reading are included in all regressions. * significant at 10%; * * significant at 1%.
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